Abstract: The impact of noise on the market is one of main reasons for inefficiency of information and the deviation of stock price from its value. The measure of noise trading can realize the judgment of stock price. Through the variance ratio test method, this paper authenticated the existence of noise trading in Shanghai A-shares market. On this basis, this article established EGARCH-M models of stock price and trading volume, to authenticate the asymmetric effect of the impact of the information on stock prices and trading volume. In addition, this paper employed the fitting results of models to separate the noise trading, and then built the measure indexes of noise risk and noise components. Furthermore, this paper plotted the information impact curve of noise. This research has broken through the limitations of previous measure methods of noise trading.
Introduction
Noise in the stock market is considered to be the cause of reducing the efficiency of information, but how to measure the noise reasonably is still in the exploratory stage. Market trading volume is decided by information and noise, but it's difficult to distinguish these two parts no matter from theory and practice. How to determine the component of the noise and its own risk, has important significance for market regulation and investment decision-making.
The noise in stock market refers to the information which leads to severe bias between price of asset or portfolio and their expected price, the concept was put forward by F. Black in 1986 [1] . J. B. DeLong had found that share price volatility could not be explained by changes in fundamentals at most of the time; and asset price responded to not only the information, but also irrational "noise trading" [2] . About the definition of noise traders, J. Dow and G. Gorton pointed out that noise trader referred to these investors who made investment Supported by the National Natural Science Foundation of China (71171067) decision based on noise [3] . F. Palomino regarded the noise traders as investment-subjects containing unpredictable faith [4] . Some researchers treated noise trading as a form of operational risk in financial markets [5] . Although B. Fischer had introduced and defined the noise trading, and asserted that noise trading was an important component in stock market, he did not explain the cause of noise trading [1] . The most basic characteristics of noise traders is irrational, they took consistent action based on noise signals [6] .The direct impact of noise trading on the market is the challenge to the efficient market hypothesis which was introduced and deepen by B. G. Malkiel and E. F. Fama in 1970 [7] . The generation mechanism of noise and its long-term existence leads to the failure of the efficient market hypothesis.
How to quantify the noise, and to test its impact on the market from investor's behavior, has become an important research-subject of behavioral finance. The first model to measure noise trading was called model of noise traders. It was proposed by J. B. DeLong, referred to DSSW model [8] . The model was set up on the basis: there were rational traders and noise traders in the market. Noise traders traded according to the noise that filled the market and then posed risk. With respect to the impact of noise, Q. Zhang and S. E. Yang considered that positive changes was stronger than that of passive changes [9] . At empirical level, much of the research had measured noise trading. These studies usually measured noise trading though behavioral asset pricing model (BAPM) and the capital asset pricing model (CAPM). W. Li and S. S. Wang, calculated the risk of stock both in CAPM and BAPM, and then regarded the difference between them as noise trader risk (NTR) [10] [11] . Other related research were in the same patterns mostly. It was necessary to build momentum index (DVI) which can reflect noise trading in these measure models, such as research of B. Meng [12] , X. Xiao [13] and so on. However, there were following defects in previous measure methods of noise trading:
First of all, there still existed questions in the feasibility of CAPM and BAPM, such as study of X. Y. Chen and A. J. Sun showed that CAPM was invalid in Chinese stock market [14] . In order to solve these problems, this paper employs the change of price and volume to establish the econometric model, to separate noise trading from them, and then establishes measure indexes of noise risk and noise components.
Test of noise trading and the measure model
We must be clear that the impact of information is asymmetrical before the measure study on the noise trading. Asymmetric shock refers to that the impact of good news and bad news on stock price is asymmetrical. Y. R. Zhou and X. B. Zhao verified the asymmetric effect of information's impact on asset prices [15] . It was a reference that the test method of market validity to test the noise's existence. This article adopts the variance ratio method which was put forward by A. W. Lo and A. C. MacKinlay [16] , to test the existence of noise trading, and then employs EGARCH-M models to verify the asymmetric impact of information. This paper has established the measure indexes of noise components and noise risk.
ARCH model refers to the autoregressive conditional heteroscedastic model, put forward by R. F. Engle [17] , which was extended to the generalized ARCH model by T. Bollerslev [18] , namely GARCH model. D. B. Nelson proposed the EGARCH model [19] which was based on the more flexible hypothesis than GARCH model. Conditional variance equation of EGARCH model was as follows: 
Where t P is closing price at day t. First of all, we need to describe the statistical features of the data intuitively. Upon test, the data disobey normal distribution from the perspective of the skewness and kurtosis of the data.
The result of variance ratio test will support the existence of noise trading at statistical level. We can calculate the variance ratio of t r through Matlab (both in the condition of Z 1 for homoscedasticity and Z 2 for heteroscedasticity). The result is shown in tab. 1. In tab. 1, Z statistics are beyond the 95% confidence interval, namely [1.960, 1.960] no matter in homoscedasticity or heteroscedasticity. Therefore, we refuse the null hypothesis, namely the indexes is not in conformity with random walk. At the same time, along with the extension of lag, the absolute value of Z statistic reduced gradually, but it is not in the confidence interval until the lag q = 60. In these factors which cause deviating of price, noise is a very important one, the variance ratio test confirmed the existence of noise trading in the Shanghai A-shares market.
Tab.1 The result of variance ratio test
It's necessary to test the stationarity of data before the regression model is established. To take the natural logarithm of Shanghai A-shares index and then make ADF unit root test. Upon test, the probability that data exists unit root is P=0.011. As a result, the Shanghai A-shares market index is stable, the regression model can be established.
As mentioned above, in order to overcome the non-stationary of raw data, we need to get logarithmic index, and employ the following regression model of the closing price of day t and day t-1 as follows: It's confirmed that Shanghai A-shares index exists ARCH effect. In order to make a quantitative description about the asymmetric effect on the stock market, we need to set up EGARCH-M model. It is worth noting that the EGARCH model established by Eviews is different from Nelson's: first is the presumption that the conditional distribution of error term is different; second, conditional variance of Eviews is defined as follows:
Where γ is on behalf of the size of the asymmetric To employ the EGARCH-M model, we can obtain the asymmetric effect of information intuitively through curve drawing of asymmetric information's impact. The information impact curve was proposed by Z. X. Ding, C. W.J. Granger and R. F. Engle [20] . Fig. 2 is the information impact curve which is based on the results of model. 2 shows that when the value of the error term is negative, the curve is relatively steep; On the other hand, the curve is relatively flat. It can be concluded that the impact of negative information is fiercer than good information.
First of all, it is necessary to define the component of volumes. Mixed distribution hypothesis proposed by P. K. Clark in 1973 regarded the trading volumes as the embodiment of the information flow [21] . On this basis, T. G. Andersen put forward the information volume and the non-information volume for the first time [22] . Therefore, this article takes daily volatility of share price as the impact of trading behavior on it, the impact includes three parts: information volume, this is generated by historical information and instant information; The non-information volume which is due to many factors, such as the liquidity needs of traders; Noise trading, this is the result of investors who regard noise as information.
In the estimation results of EGARCH-M model, the residual contains the part which cannot be changed by history price information (including residual, conditional variance, etc.) in shares' price (index). In addition, the mean of the residuals in K days, namely K u also includes the impact of stock price of temporary good or bad news, and the part that due to the impact of the irrational behavior of investors.
To take t K u u − as residual offset at day t of regression model, among them, K u stands for the moving average volume of residual term in a certain period. Because the moving average of residual term reflects the impact of the historical information on stock prices, we take t t K u u ∆ = − , namely, the residual offset can be on behalf of noise trading's impact on share prices.
Considering the stock market has only 20 trading days in a month, so this article takes K as 20. When the lag 20 q = , the result of variance ratio test is as follows: (20) 
Measure of noise components
In previous section, EGARCH-M model has verified the asymmetric impact of information on stock price. On the other hand, the impact of noise also reflects on the unexpected changes of trading volume. For individual stock, the information impact on trading volume is embodied in fluctuations of turnover rate. The impact of the turnover rate also exists asymmetry effect because of the irrational factors, namely turnover rate can be improved greatly by positive information, while the impact of bad news on turnover rate is smaller relatively.
In this section, we select several shares listed in Shanghai A-shares market whose capital stock is large, time to market is long, and then carry on the regression analysis by EGARCH-M model, then get the measure index of noise components on the basis. There is influence in daily turnover rate and yield rate, so choose them as independent variables.
For limited space, this paper only shows the fitting results of selected stocks: 600000, 600006, 600015, 600019, 600015, it's verified that most of the stocks are conducted to the EGARCH-M model. In this paper, the selection of data is daily turnover rate of individual stocks, the data source is Resset database. Because the turnover rate of IPO is very high, and its fluctuation is large, the interval of data is after two months of IPO to December 30, 2013.
Before the establishment of regression model, we need to take unit root test to turnover rate and yield of stocks, test results are shown in tab. 3 Note: () stands for t statistics, * means that the parameter is effective at 1% significance level.
is no unit root in daily turnover rate of five stocks, so the regression model can be established. In order to find the relationship between turnover rate and daily return rate, this paper employs AR linear regression model to describe it. AR model is an autoregression model which can describe the relationship of time series itself.
First of all, we suppose that there is linear relationship between turnover rate at day t and the day t-1. This is caused by the entire market participants who regard the trend as history information, and then decide the overall trend of the market. The linear regression model is as follows: Next, this paper will establish the EGARCH-M model, and then plot the information impact curve of turnover rate, so as to build the measure index of noise components. The modeling process is similar to the model of measure on noise risk.
The test above shows that daily yield rate of individual stock has ARCH effect obviously. Considering the asymmetry of information impact, this paper takes asymmetric EGARCH-M model as regression for individual stock.
The mean equation of model is as follows: 
The conditional variance equation is as follows:
The estimate results of EGARCH-M model for turnover rate of individual stock are shown in tab. 6. The premise of joining M term to the mean equation is that AIC and SC become smaller. Compared with tab. 4, the two values above are smaller relatively, so the mean equation is effective, namely we can join M term into it. The M term will describe the influence of variances to the mean equation perfectly, and then obtain the conditional variance equation easily. This paper finds that the M term is very effective when we take it as 2 ln( )
The regression results show that γ is not 0 remarkably, so the impact of information on the turnover rate has asymmetry obviously. In the estimation results of EGARCH-M model for five stocks, there are all 0 γ > , namely the impact of good news on turnover rate is significantly greater than bad news. The noise traders make trades more frequently with good news. It will display visually the asymmetry of information through drawing the information impact curve of turnover rate. In 600000, for example, the information impact curve is shown in fig. 3 . It shows that the impact of good news to turnover rate is greater than the bad news significantly. Because the most direct embodiment of noise component [24] is the deviation of volume in the market, 
Where t NCI can be expressed as the percentage of deviation of turnover rate which is caused by noise. It is necessary to pay attention to the following points for application of the NCI indicator:
First of all, the absolute value of NCI may be larger than 100, and even become very large. The deviation between residual error and mean may be greater than turnover rate in the day. This kind of situation happens when turnover rate is close to zero, usually in daily limit of individual stocks. On the circumstance, we can't use this model to measure noise components, but the study of stock price in this model is not affected by the limitation; Second, when NCI is negative, the residual is lower than the average residual error of the day. It suggests that the noise of market is eliminated, efficiency of information increases, turnover rate of stock decreased to normal gradually, stock price will recover to its own expected value.
The statistical description of NCI is shown in fig. 4 . Fig. 4 reflects the statistical properties of noise components in dex which is time series after getting rid of outliers. It shows that noise component of 600019 share is very low, its average value is 7.4%. On the other hand, the trading days whose noise component index distributes on both sides of 0 account for most. This is closed to the actual market, so the measure index is reasonable. 
Conclusions
This paper has authenticated the existence of noise trading in Shanghai A-shares market through the variance ratio test, and then established EGARCH-M models for stock price and trading volume, to authenticate the asymmetric effect of the information impact on stock prices and trading volume. Additionally, this paper has built the measure indexes of noise risk and noise components. There are following conclusions through this research:
First of all , noise trading is ubiquitous in Chinese stock market, the results of variance ratio test have confirmed that the universal existence of noise trading, this is the main cause of low efficiency of information in Chinese stock market, and many investors act as noise traders actually.
Secondly, the asymmetry exists in the impact of good news and bad news on price and volumes, EGARCH-M model is very effective in the reflex of the asymmetric impact of information. In this paper, the information impact curve has shown the different kinds of the noise's impact on investor behavior and the performances of stock market innovatively. Among them, the impact of bad news on the price of the stock market is bigger; on the other hand, the impact of positive information on stock trading volume is more outstanding. It has deepen previous research.
Finally, the stock price and turnover rate has ARCH effect, EGARCH-M model can fit them effectively. We can establish measure indexes of noise risk and noise components by employing the model which can describe the noise trading in the market properly. About the application of the fitting results of the model, this article applies the method of Sharpe ratio, to show the unit impact of noise risk on price and volume objectively, to enhance the practicability of this method.
The measure indexes of noise risk and noise components are able to provide a new angle of view to the research of noise trading, the future research is diversified, such as employing two measure indexes to study noise trading in the stock market at the same time, exploring the essence of their relationship and so on.
